IN THE CLAIMS 



Claims 1-14 cancelled. 

15. (currently amended) The process action of Claim [[1]] 23, wherein 
the process action of inputting a region from the input image comprises the action of: 

partitioning said input image into sub-windows. 

1 6. (original) The process action of Claim 1 5 wherein said 
partitioning of said input image into sub-windows comprises moving a search window of 
a prescribed size across the input image and prior to each shift extracting the pixels 
contained within the search window to create an input image region. 

1 7. (original) The process of Claim 1 6, further comprising the 
process actions of: 

employing a search window having a size approximately equal to the size 
of the smallest face it is anticipated will be depicted in the input image and which it is 
desired to detect; 

after regions from every part of the input image it is desired to screen for 
faces have been extracted, reducing the size of the input image by a prescribed scale 
increment; 

progressively shifting the search window across the reduced input image 
and prior to each shift extracting the pixels contained within the search window to 
create an input image region; and 

repeating the reducing and shifting process actions until a prescribed 
reduction limit is reached. 

1 8. (original) The process of Claim 1 6, wherein the search window size 
corresponds to the size of the training images. 
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1 9. (original) Tlie process of Claim 1 6. wherein the search window size is 
the size of the smallest detectable face anticipated to be found in the input image. 

20. (original) The process of Claim 1 9, wherein the search window size is 
20 by 20 pixels. 

21 . (original) The process of Claim 1 6. wherein the initial search window 
size is increased by a scale factor in a step-wise fashion all the way up to the input 
image size; and after each increase in scale partitioning the input image with the search 
sub-window size. 

22. (original) The process of Claim 1 6 wherein the original sub-window 
size matches the entire image and this sub-window is then scaled down on an 
incremental basis. 

23. (currently amended) A computer-implemented face detection process for 
detecting a person's face in an input image and Identifying a face pose range into which 
the face pose exhibited bv the detected face falls, comprising using a computer to 
perform the following process actions: 

creating a database comprislnc a plurality of training feature 
characterizations, each of which characterizes the face of a person at a known face 
pose or a non-face: 

training a plurality of detectors arranged in a pyramidal architecture [[The 
process of Claim 1 wherein the detector pyramid architecture comprises]] comprising 
three detector layers and wherein said first detector layer comprises a single full-yiew 
detector responsible for the full range of -90 to 90 degrees of face pose, with 0 degrees 
being frontal yiew; said second detector layer comprises a first, second and third 
detector, said first detector being capable of detecting face pose ranges of -90 to 40 
degrees, said second detector being capable of detecting face pose ranges of -30 to 
30 degrees, and said third detector being capable of detecting face pose range of 40 to 
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90 degrees; said third detector layer comprising nine detectors, capable of detecting 
face pose ranges of -90 to -80 degrees, -70 to -60 degrees, -50 to -40 degrees, -30 to 
-20 degrees, -10 to 10 degrees, 20 to 30 degrees, 40 to 50 degrees, 60 to 70 degrees, 
and 80 to 90 degrees, respectivel y, to determine whether a portion of an input image 
depicts a person's face having a face pose falling within a face pose range associated 
with one of the detectors using the training feature characterizations: and wherein 

said detectors using a greater number of feature characterizations are 

arranged at the bottom of the pvramid. and wherein 

said detectors arranged to detect finer ranges of face pose are 

arranged at the bottom of the pvramid: 

inputting a portion of an input image into the plurality of detectors 

arranged in a pyramid architecture: and 

interpreting the output of the plurality of detectors to determine whether 

the portion of the input image contains a face and if so to identify the pose associated 
with each detected face. 

24. (currently amended) The process of Claim [[1]] 23 wherein the process 
action of inputting a portion of an input image into the plurality of detectors arranged in 
a pyramid architecture comprises: 

inputting a portion of the input image into a first detector layer; 

if the portion of the input image is rejected by .the detector at the top layer, 
it is classified as a non-face region it is not processed by detectors in later detector 
layers; 

if the portion of the input image is processed by the detectors in the first 
detector layer, it is processed by the second layer, if a detector in the second layer 
classifies the input image portion as a non-face region it is not processed by detectors 
in the third layer; 

if the portion of the input image is processed by the detectors in the 
second detector layer, it is processed by the third detector layer, which classifies the 
input image region into a face pose range corresponding to a detector trained to detect 

5 



a given face pose range. 



25. cancelled 

26. (currently amended) Tho process of Cla i m 25 A computer- 
implemented face detection process for detecting a person's face in an input image and 
identifying a face pose range into which the face pose exhibited bv the detected face 
falls, comprising using a computer to perform the following process actions: 

creating a database comprising a plurality of training feature 
characterizations, each of which characterizes the face of a person at a known face 
pose or a non-face: 

training a plurality of detectors arranged in a pyramidal architecture to 
determine whether a portion of an input image depicts a person's face haying a face 
pose falling within a face pose range associated with one of the detectors using the 
training feature characterizations: and wherein 

said detectors using a greater number of feature characterizations are 

arranged at the bottom of the pyramid, and wherein 

said detectors arranged to detect finer ranges of face pose are 

arranged at the bottom of the pyramid: 

inputting a portion of an input image into the plurality of detectors 
anranged in a pyramid architecture, wherein inputting a portion of an input image into 
the plurality of detectors arranged in a pyramid architecture further comprises arbitrating 
between two or more detectors that detect a face in the same detector layer to 
determine if the detections represent two different faces or two detections of one face. 
wherein arbitrating between two or more detectors further comprises 

determining if the detections by each of the two or more detectors oyeriap; 

specifying that if the detections by each of the two or more detectors do 
not oyeriap then arbitration is not necessary and each face detection is determined to 
be a separate face; 

combining the output of some of the detector yiew ranges into one class 
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by creating new classes of view ranges from the various pose range detectors at tlie 
detector pyramid's outputs; 

arbitrating between the new classes of view ranges to categorize each 
overlapping detection into one of the new classes of view ranges; and 

interpreting the output of the plurality of detectors to determine whether 

the portion of the input imaoe contains a face and if so to identify the pose associated 
with each detected face . 

27. (original) The process of Claim 26 wherein the aribitrating between 
the new classes of view ranges comprises using Rowley's heuristic method. 

28. (original) The process of Claim 27 wherein arbitrating between the 
new classes of view ranges comprises 

determining whether a face detection at any detector is identified as a 

frontal face; 

if said face detection is determined to be a frontal face then all other face 
locations detected by profile or half profile detectors that are overlapping in the input 
image are determined to be errors and are eliminated, and the face detection that is 
determined to be a frontal face is determined to be a single frontal face; 

if the face detection is not identified as a frontal face, determining whether 
the given location is identified as a half frontal face; 

if the location is identified as a half profile face then all other locations 
detected by profile face detectors are eliminated and the particular location is 
determined to be a half profile face; and 

if the location is not a non-face, nor a frontal face, nor a half profile face, 
then the location is determined to be a profile face. 

Claims 29-31 . cancelled 
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